Growth and metabolism of selected strains of probiotic bacteria, in maize porridge with added malted barley.
A fermented probiotic maize porridge with high energy density and low viscosity was prepared, using maize flour and barley malt. The porridge was fermented with four probiotic strains (grown separately): Lactobacillus reuteri, Lb. acidophilus (LA5 and 1748) and Lb. rhamnosus GG. These strains were inoculated at two levels; to obtain approx. 7 or 6 log cfu g(-1) in the porridge at 0 h. The porridge was fermented for 24 h at 37 degrees C, and analysed for viable cell count, pH, organic acids, volatile aromatic compounds and sugar content. The inoculated cell concentration was shown to be particularly important during the first hours of the fermentation period, showing a delayed production of most metabolites in porridge inoculated with approx. 6 log cfu g(-1). Most strains reached maximum cell count after 12-h fermentation (7.2-8.2 log cfu g(-1)), with a pH below 4.0. Depending on the strain, lactic acid was produced in amounts ranging from 1360 to 4000 mg kg(-1). Lb. reuteri metabolised succinate, while pyruvate and small amounts of diacetyl were detected in porridge inoculated with Lb. acidophilus LA5 and Lb. acidophilus 1748. High amounts of diacetyl (6 mg kg(-1)) and acetoin (27 mg kg(-1)) were detected in porridge inoculated with Lb. rhamnosus GG. Porridge inoculated with Lb. acidophilus LA5 and Lb. acidophilus 1748, contained acetaldehyde, while both Lb. reuteri and Lb. rhamnosus GG reduced the acetaldehyde to ethanol. Lb. reuteri utilised both maltose and glucose as carbohydrate sources, while Lb. acidophilus LA5, Lb. acidophilus 1748 and Lb. rhamnosus GG utilised only glucose.